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In the title compound, C26H24CI4N2O4S2, the dihedral angles 
between the central benzene ring and the pendant rings are 
70.07 (12) and 59.07 (12)°. The equivalent angle between the 
pendant rings is 79.24 (12)°. Both sulfonamide groups lie to 
the same side of the central ring but the pendant chains have 
very different conformations, as indicated by their C— S— N— 
C torsion angles [104.66 (17) and -76.35 (19)°] and S-N- 
C-C torsion angles [129.61 (17) and 147.10 (17)°]. Both N 
atoms are close to planar (bond angle sums = 359.0 and 
354.8°). In the crystal, inversion dimers are formed via a pair 
of weak C— H- ■ O interactions which generate 7?1(22) loops. 

Related literature 

For related structures, see: Ejaz et al. (2011a, b). 




Experimental 




Crystal data 




C26H24Q4N2O4S2 
M, = 634.39 
Triclinic PI 
a = 8.2744 (2) A 
b = 11.3398 (2) A 
c = 15.6481 (4) A 

rv — 87 777 (\ \ ° 
OL — O 1 . 1 1 1 (1) 

p = 84.443 (1)° 


y = 84.257 (1)° 
V = 1453.40 (6) A 3 
Z = 2 

Mo Ka radiation 
li = 0.59 mm -1 
T = 296 K 

u.^u x u.ij x u.ij mm 


Data collection 




Bruker APEXII CCD 

diffractometer 
21435 measured reflections 


7190 independent reflections 
5200 reflections with / > 2o(I) 
R iM = 0.025 


Refinement 




R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.122 

5 = 1.05 

7190 reflections 


343 parameters 

H-atom parameters constrained 
A/w = 0.65 e A; 3 
Apmin = —0.59 e A~ 3 


Table 1 

Hydrogen-bond geometry (A, °). 




D-H- - A D-H 


II - A 1) A D-H- ■ A 



C&-HSA- ■ 03 l 0.97 
Symmetry code: (i) — x + 1, — y, 



2.59 



3.422 (3) 
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Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997); software used to prepare material for 
publication: SHEEXL97. 

IUK thanks the Higher Education Commission of Pakistan 
for its financial support under the project to strengthen the 
Materials Chemistry Laboratory at GCUL. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: SU2341). 
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A r ^V'-Diallyl-2,2',5,5'-tetrachloro-A^,A^-[l,3-phenylenebis(methylene)]dibenzenesulfonamide 
T. A. Sheikh, Ejaz, I. U. Khan and W. T. A. Harrison 



As part of our ongoing structural studies of symmetrical aryl sulfonamides (Ejaz et ah, 2Q\\a,b), the synthesis and structure 
of the title compound, (I), (Fig. 1), are now described. 

The dihedral angles between the central (C1-C6) benzene ring and the pendant (C 11 -CI 6) and (C2-C26)l rings are 
70.07 (12) and 59.07 (12)°, respectively. The equivalent angle between the pendant rings is 79.24 (12)°. Both sulfonamide 
groups lie to the same side of the central ring but the pendant chains have very different conformations, as indicated by 
their Cll— SI— Nl— C7 and C21— S2— N2— C17 torsion angles [104.66 (17) and -76.35 (19)°, respectively] and their 
SI— Nl— C7— C2 and S2— N2— C17— C6 torsion angles [129.61 (17) and 147.10 (17)°, respectively]. The N atoms are 
close to planar (bond angle sums = 359.0 and 354.8°). 

2 

In the crystal, inversion dimers are formed, by a pair of weak C — H - 0 interactions which generate R 2(22) loops (Fig. 
2). There are no significant aromatic jt-jt stacking interactions in the crystal. 



A mixture of A r ,A''-(benzene-l,3-diyldimethanediyl)bis(2,5-dichlorobenzenesulfonamide) (0.32 g; 0.5 mmol), sodium hy- 
dride (0.25 g; 0.9 mmol) and A^-dimethylformamide (10.0 ml) was stirred in a 100-ml round bottom flask at room tem- 
perature for half an hour, followed by the addition of allyl bromide (0.1 ml, 1.0 mmol). The reaction mixture was further 
stirred for five hours, and its completion was monitored by TLC. After completion, the contents were poured over crushed 
ice. The precipitated product was isolated, washed and recrystallized from methanol to yield colourless block-like crystals 
of the title compound. 



The hydrogen atoms were placed in calculated positions (C — H = 0.93-0.97 A) and refined as riding atoms with £/j S0 (H) = 
1.2(7 eq (C) or 1.5(7 e q(methyl C). The methyl groups were allowed to rotate, but not to tip, to best fit the electron density. 



Comment 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of the title molecule, showing 50% displacement ellipsoids 
and the atom numbeirng scheme 
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Fig. 2. A view of the C — H—O hydrogen-bond (double-dashed line) inversion dimer in the 
crystal of the title compound [C atoms are shown as spheres; H atoms, except those attached 
to C8, have been omitted for clarity; symmetry code: (i) — x+1, -y, — z]. 



iV,iV l -Diallyl-2,2 l ,5,5 l -tetrachloro-iV,iV l - [1,3-phenylenebis(methylene)]dibenzenesulfonamide 



Crystal data 




C26H24CI4N2O4S2 


Z = 2 


M r = 634.39 


P(000) = 652 


Triclinic, PI 


D x = 1.450 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.2744 (2) A 


Cell parameters from 7190 reflections 


b = 11.3398 (2) A 


6 = 2.2-26.4° 


c= 15.6481 (4) A 


H = 0.59 mm" 1 


a = 87.777 (1)° 


7=296K 


(3 = 84.443 (1)° 


Block, colourless 


y= 84.257 (l)° 


0.40 x 0.15 x 0.15 mm 


V= 1453.40(6) A 3 





Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

21435 measured reflections 
7190 independent reflections 



5200 reflections with / > 2a(I) 
R int = 0.025 

©max — 28.4 , 9 mjn — 2.9 

/i = 1 1 >i i 

>t = 15^15 
/ = -20^20 



Refinement 



Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )} = 0.044 
wR(F 2 ) = 0.122 
S= 1.05 

7190 reflections 
343 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = V[o 2 (F 0 2 ) + (0.05 1 5P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Apmax = 0.65 e A~ 3 
Ap min = -0.59eA- 3 



0.5046P] 



sup-2 



supplementary materials 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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u.uuji (y) 


A AA 1 1 (C\\ 

u.uun (y) 


A A1 A A SQ\ 

u.uiuy (y) 


CZZ 


A A/1 A/1 /I '5\ 

U.U4y4 (13) 


A AC^Q /I 1\ 

U.UjZo (13) 


A ACQI /I /1\ 

U.U!>y3 (14) 


A AA0 7 (\ A\ 

U.UUo / (1U) 


A AA/1 1 (\ 1 \ 

U.UU41 (11) 
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U.U141 (11) 




A A/1 CQ (\ A\ 

U.U4j3 (14) 


U.U /33 (lo) 


A AQI fO\ 

u.uy3 (z ) 
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U.U1U1 (1Z) 


A AA71 (\ X\ 

U.UUZ3 (13) 


A A1 OA (\ C\ 

U.UloU (10) 


CZ4 
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U.U4oo (14) 


a nn/zn ( i q\ 

u.u /oy (iy) 


A Afll CW 

u.uy3 (z ) 


A AA1/1 /I 1\ 

U.UU34 (13) 


— U.UZUU (14) 


A A 1 07 ( 1 £.\ 

— U.Ulo / (lo) 


CZj 


A A/C/1 Q /I f\ 

U.U04O (10) 


A ACT/; (\ A\ 

U.UjZo (14) 


A a/caa f1 

u.uouy (i->) 


A AACT (\ ")\ 

U.UUjZ (1Z) 


a a i 77 (\ o\ 
U.U1 /Z (1Z) 


A A1 1 £. C\ 1\ 

U.U1 10 (11) 


CZO 


A ACAA (\ y\ 
U.UjUU (1Z) 


A A/1 OA (\ 7\ 

U.U4oU (1Z) 


A A/1 If. ( 1 7\ 

U.U430 (1Z) 


A AA/11 (Qi\ 

U.UU43 (y) 


A AAOC. (Qi\ 

u.uuoj (y ) 


A AAOI 

u.uuo3 (y) 


C 1 


a neon fi\ 
U.UDZy (3 ) 


U.UjUI (3 ) 


A A1AA /'TA 

U.U3UU (Z ) 


A AA/^A 

— U.UUoU (Z) 


A AA 1 7 

U.UU1 / (Z) 


A AAA/; 

—U.UUUo (Z) 


bZ 


A A/1 CA 

U.U4jU (3 ) 


A A/1 7 0 (1\ 

U.U4 /o (3) 


A A117 

U.U33 / (3) 


A AA1T /">\ 

— U.UU3Z (Z) 


A AAA1 

U.UUU3 (Z ) 


A AA11 

— U.UU33 (Z) 


IN 1 


A A/C A/1 / 1 1 \ 

U.U0U4 (11) 


a mcc /A\ 

U.U3 J J (y ) 


A A/1A1 / A\ 

U.U4U1 (y) 


A AA C Q /0\ 

U.UUD3 (o) 


A AAAO {Q\ 

u.uuyo (o ) 


A AAA 1 (~]\ 

U.UUU1 yl ) 
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A A7/1Q ( 1 Q\ 

U.U /4y (13) 


A AQ77 (C\\ 

u.u3 / / (y) 
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U.U3Z4 (y ) 


A AA/1A ZO\ 
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A AA/1 1 /0\ 

U.UU41 (o) 
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U.UUUZ ( /) 
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A A/^ A A /■ 1 1 \ 

u.uoyu (ii) 
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u.ujU4 (y ) 


A ATI 1 /'OA 
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A AAAC fQ\ 

— U.UUUj (o) 


U.UUj / (/) 




A A/C /I C / 1 A^ 

0.0645 (10) 


A AC A A /A\ 

0.0540 (9) 


A A A £LO /A\ 

0.0468 (y) 


A AA*7*7 /OA 

0.0077 (8) 


A AAAT /'7^ 

-0.0003 (7) 


A A 1 1 O /"7\ 

-0.013s (7) 


Cll 


0.0808 (4) 


0.0610(4) 


0.0484 (3) 


0.0087 (3) 


-0.0027 (3) 


-0.0135 (3) 


C12 


0.1044 (6) 


0.0696 (4) 


0.0707 (5) 


0.0120 (4) 


-0.0131 (4) 


0.0149 (4) 


C13 


0.0726 (4) 


0.0601 (4) 


0.0836 (5) 


-0.0233 (3) 


0.0114(4) 


-0.0002 (3) 


C14 


0.1033 (6) 


0.0672 (4) 


0.1033 (6) 


0.0049 (4) 


-0.0444 (5) 


0.0105 (4) 


04 


0.0452 (8) 


0.0693 (10) 


0.0431 (8) 


-0.0114(7) 


-0.0023 (7) 


0.0070 (7) 



Geometric parameters (A, °) 



CI— C6 


1.384(3) 


C15— C16 


1.376 (3) 


CI— C2 


1.393 (3) 


CI 5— C12 


1.732 (3) 


CI— HI 


0.9300 


C16— H16 


0.9300 


C2— C3 


1.378 (3) 


CI 7— N2 


1.478 (3) 


C2— C7 


1.502 (3) 


C17— H17A 


0.9700 


C3— C4 


1.379 (4) 


C17— H17B 


0.9700 


C3— H3 


0.9300 


CI 8— N2 


1.472 (3) 


C4— C5 


1.369 (4) 


C18— C19 


1.484 (4) 


C4— H4 


0.9300 


C18— H18A 


0.9700 


C5— C6 


1.383 (4) 


C18— H18B 


0.9700 


C5— H5 


0.9300 


C19— C20 


1.281 (4) 


C6— C17 


1.507 (3) 


C19— H19 


0.9300 


C7— Nl 


1.476 (3) 


C20— H20A 


0.9300 


C7— H7A 


0.9700 


C20— H20B 


0.9300 


C7— H7B 


0.9700 


C21— C26 


1.382 (3) 


C8— Nl 


1.467 (3) 


C21— C22 


1.393 (3) 


C8— C9 


1.475 (4) 


C21— S2 


1.773 (2) 


C8— H8A 


0.9700 


C22— C23 


1.365 (4) 


C8— H8B 


0.9700 


C22— C13 


1.727 (3) 


C9— C10 


1.254 (4) 


C23— C24 


1.373 (4) 


C9— H9 


0.9300 


C23— H23 


0.9300 


C10— H10A 


0.9300 


C24— C25 


1.371 (4) 


C10— H10B 


0.9300 


C24— H24 


0.9300 
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iuy.6 
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11 l.iU (lb) 


P11 P1 1 CI 
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in 17 /io\ 
123.2 / (18) 
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12U.2 (2) 
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02— SI— Nl 
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108.42 (10) 


02— SI— Cll 


109.61 (10) 
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1 *7C cn ( 1 *7\ 
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CZZ — CZ 1 — bZ — JN Z 


— oz. / (Zj 


p pi po mi pa 

CV — Co — JN 1 — C / 


/^C 1 

— OJ.l (3) 


pn po xt 1 c 1 
CV — Co — JN 1 — b 1 


1 n/i 1 /o\ 
1U4.1 yl) 


PO P*7 XT 1 PO 

CZ — C/ — JN 1 — Co 


£L\ Ci ZO\ 

— oi.y (Z) 


PO P*7 XT 1 C 1 

CZ — C / — JN 1 — b 1 


1 on £. 1 /"I 7\ 

izy.oi (i /) 


PiO C 1 XT 1 PO 

OZ — b 1 — JN 1 — Co 


1 70 £ £ ( 1 £\ 

1 /o.oo (lo) 


Pi 1 C 1 XT 1 PO 

Ol — bl — JN 1 — Co 


/i o c 1 ^1 n\ 

4o.Jl (iy) 


P11 C1 XT 1 PO 

Cll — bl — JN 1 — Co 


£i 7n ^1 o\ 
— OJ. /U (lo) 


PiO C 1 XT 1 P*7 

OZ — b 1 — JN 1 — C / 


i o no c\ n\ 

— iz.yo (iy) 


Pi 1 C 1 XT 1 P*7 

Ol — bl — JN 1 — C/ 


1/11 11 /1 n 

—143.13 (lo) 


P11 C1 XT 1 P*7 

Cll — bl — JN1 — C/ 


1 n/i £/z /1 7\ 
1U4.00 (1 /) 


p i q p 1 O XTO ( ' 1 "7 

ciy — cio — jnz — ci / 


-73.6 (3) 


Pin pio xto c o 
C 1 y — C 1 o — JN Z — bZ 


60. z (z) 


{ • f P 1 *7 XTO P 1 O 

C6 — C 1 7 — JN 2 — C 1 8 


-58.5 (3) 


C6— C17— N2— S2 


147.10(17) 


03— S2— N2— C18 


14.2 (2) 


04— S2— N2— C18 


-116.77 (18) 


C21— S2— N2— C18 


129.81 (18) 


03— S2— N2— C17 


168.06 (17) 
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C22— C23— C24— C25 
C23— C24— C25— C26 



-0.3 (4) 
1.5 (4) 



04— S2— N2— C17 
C21— S2— N2— C17 



37.1 (2) 
-76.35 (19) 



Hydrogen-bond geometry (A, °) 

D—H-A 

C8— HSA-CB* 

Symmetry codes: (i) -Jt+1, -y, -z. 



D — H 
0.97 



2.59 



D-A 
3.422 (3) 



D—H-A 
144 
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